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Final  Technical  Report 

In  the  course  of  this  proposal  we  have  developed  arrays  of  luminescent  quantum  rods,  by 
deposition  front  solution,  There  are  two  aspects  of  the  project  which  are  of  note.  First  is 
the  solution  process  for  growing  rods,  and  the  second  is  the  approach  employed  for 
producing  the  arrays, 

Quantum  rods 

We  prepare  quantum  rods  by  growing  nanocrystals  of  CdS/CdSe  in  a  hot  organic  liquid 
(see  Y.  Yin  and  A.  P.  Alivisatos,  "Colloidal  nanocrystal  synthesis  and  the  organic- 
inorganic  interface,"  Nature  437  (7059),  664  (2005).)  A  couple  of  examples  of  these 
quantum  rods  is  shown  below: 


The  bandgap  of  the  rods  can  readily  be 
tuned  by  variation  of  the  diameter, 
while  the  length  can  be  independently 
adjusted  and  has  no  affect  on  the 
bandgap,  as  shown  below: 
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Of  particular  interest  recently  has  been  the  success  in  obtaining  such  nanocrystals  with 
high  luminescence  quantum  yields,  as  high  as  80%: 


WUmw*  pi  h  [  rm  ] 


Alignment  on  substrates 

As  part  of  this  project,  we  developed  a  robust  approach  for  depositing  ordered  films  of 
such  nanocrystals,  with  the  long  axis  oriented  perpendicular  to  the  substrate.  This  is  done 
by  evaporation  of  a  solution  containing  the  rods  in  the  presence  of  an  electric  field. 


Glass  Vial  with  Toluene  Gold  coated  copper 
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Here  are  some  examples  of  aligned  rod  systems: 


\\ 


These  aligned  nanorod  systems  with  polarized  light  emission  and  high  luminescence 
yields  could  be  used  in  a  variety  of  technologies  of  interest  to  AFOSR,  especially  in  light 
emitting  diodes  and  lasers. 
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